ABSTRACT. The Earth is within the Contemporaneous Solar Maximum (CSM), analogous to the Medieval Solar Maximum (MSM). If this analogy is valid, solar activity will continue to increase well into the 21st century. We have completed 75 single-ring and 10 double-ring measurements from AD 1065 to AD 1150 to obtain information about solar activity during this postulated analog to solar activity during the MSM. e14C decreases steadily during the period AD 1065 to AD 1150 but with cyclical oscillations around the decreasing trend. These oscillations can be successfully modeled by four cycles. These four frequencies are 1/52 yr',1/22 yr',1/11 yr', and 1/5.5 yr, i.e., the 4th harmonic of the Suess cycle, the Hale and Schwabe cycles and the 2nd harmonic of the Schwabe cycle.
INTRODUCTION
We were motivated to make single-year measurements on cellulose extracted from single-year tree rings for the Medieval Solar Maximum (MSM, AD 1100-1250) after reading a paper by Raisbeck et al. (1990) . Their Figures 2 and 3 show that 20th century 10Be concentrations C10 (10Be a/g) have decreased to the level observed during the MSM. It is well known that 20th century solar activity has been increasing and it has been suggested that the MSM may be a good analogy to the Contemporaneous Solar Maximum (CSM) (Jirikowic and Damon 1994) . If so, high solar activity may continue into the 21st century. Since starting this project, we have decided to continue single-year measurements to complete the gap between our measurements and the beginning of the Seattle singleyear measurements (AD 1510 (AD -1954 Stuiver and Braziunas 1993) . Figure 1 is slightly modified after Raisbeck et al. (1990) . The 10Be data (C10) are from a 127-m ice core drilled at the South Pole that is relatively free of the extreme meteorological variability experienced in the Arctic. For example, Figure 2 shows the C10 data from Beer et al. (1994) for the Dye 3 core (65.2°N, 43.8°W), Greenland. Lal (1987) and Monaghan (1987) have pointed out that the 10Be production rate variations during major solar minima such as the Maunder Minima and Sporer Minima are dominated by meteorological factors. Damon, Peristykh and Meese (1997) have shown that this is also true for the Schwabe and Hale cycle. It should be kept in mind that the accumulation rate of ice (A) enters into C10, i.e., C10 (a/g) is equal to F10 (a/cm2yr) divided by A:
Even if A is known and F10 is calculated, F10 may vary due to more or less 10Be fallout before reaching the site of deposition. According to Lal (1987) Notwithstanding the complexity of the meteorological cycle effects on C10 and to a lesser but significant extent on F10, Beer et al. (1990) state, "Despite the short term fluctuations caused by transport and deposition effects,10Be turns out to be the most promising cosmogenic radioisotope with which to detect the 11-yr Schwabe cycle." The Be cycle looks simple, as shown in Figure 10 of McHargue and Damon (1991) Damon et al. 1983 for Fourier transform). However, the precision of e14C measurement is ±2%o, compared with 40%o to 100%o for 10Be measurements (Beer et a1.1990 ). Thus, the fact that the carbon cycle acts as a low-pass filter is compensated by the high precision obtainable in measuring e14C. Furthermore, the irradiance component of solar activity is synchronous with the solar wind changes and, because the diffusion rates of atoms and heat into the mixed layer of the ocean are similar, e14C provides a good measure of total solar activity. For example, the increase in e14C during the Maunder Minimum seems to be a 50/50 result of 1) decreased irradiance decreasing the transfer of carbon from the troposphere to the mixed layer of the ocean and 2) increased production of 14C with the weakening of the magnetic field embedded in the solar wind (Damon and Sonett 1991) . Consequently, we conclude that despite the low-pass filter effect, 014C
measured from the cellulose of dendrochronologically dated tree rings provides the best measure of total solar activity, whereas 10Be in Arctic ice may be more useful for interpreting the meteorological record.
METHODOLOGY
We are in the process of analyzing annual tree-ring samples for the period of time from AD 1065 to AD 1250. The lower count rate for the standard using the "quartz" vials results from the choice of a narrower counting window. However, this does not significantly contribute to the much lower background.
We have observed one significant increase in background that affected three of the consecutive samples shown in Figure 3 (AD 1147, 1149, 1150) as well as a nonconsecutive set not included in Figure  3 . The shift was from 0.3811 ± 0.0038 to 0.4334 ± 0.0037. Appropriate corrections were made.
RESULTS
We have completed consecutive analyses from AD 1065 to 1150. Seventy-five of the analyses are from single-year tree-ring samples and ten, where insufficient wood was available, are from twoyear samples. Table 1 shows a comparison of averages of annual &4C measurements for the nine decades from AD 1065 to AD 1145. It can be seen from Table 1 that the mean difference is -1.0 ± 2.1%o. If we eliminate the AD 1135 decade that deviates by >3a from the mean, the mean difference becomes -0.4 ± 1.3 (Q) %o. These results demonstrate that there is no significant calibration difference or regional difference between these two sets of data. as-= ±2.1(a) Figure 3 is Southon and Baumgartner 1996) . The upwelling 14C-depleted CO2 must have b13C heavier than -7%o to explain the decrease in g13C with increase in A14C. We plan to test this hypothesis.
The dashed line in Figure 4 suggests a steady increase in solar activity with consequent decrease in 014C, but with what appear to be periodic or quasi-periodic oscillations about the declining trend.
The oscillations are revealed by a Ronsche spline with 95% pass at 22 yr. A cycle of ca. 50 yr is evident, accompanied by variations of higher frequency. Upon removing the linear trend from the raw data, the DFT in Figure 5 is obtained. The DFT shows a ca. 51-yr peak with high amplitude and higher frequency peaks close to the Hale and Schwabe cycles with second and fourth harmonics. A good approximation to the raw signal can be obtained by assuming the presence of four idealized cycles around the trend curve (Fig. 6 ). These cycles are 52 yr, 22 yr, 11 yr and 5.5 yr. These represent the fourth harmonic of the Suess cycle (Damon and Jirikowic 1992) , the Hale cycle and the Schwabe cycle with its second harmonic. The fit to the idealized curve is remarkably good. All but five anomalous data points can be accounted for by measurement errors alone. 
